Characterization of novel cytochrome P450 2E1 knockout rat model generated by CRISPR/Cas9.
A bacterial CRISPR-associated protein-9 nuclease (CRISPR/Cas9) from Streptococcus pyogenes has generated considerable excitement as a new tool to edit the targeted genome. Cytochrome P450 (CYP) 2E1 not only plays an important role in the xenobiotic metabolism and chemical toxicity, but also is involved in many kinds of diseases, such as alcoholic liver diseases and diabetes. Despite its importance, few animal models are used to predict CYP2E1 properties in physiology, pathology, as well as carcinogen activation. To establish a novel model for investigating the functions of CYP2E1 in vivo, this study has successfully generated the Cyp2e1 knockout (KO) rat model without detectable off-target effects using CRISPR/Cas9 system. The Cyp2e1 KO rats were viable and fertile and did not display any obvious physiological abnormities. The absent expression of CYP2E1 in KO rats also resulted in inactive behaviors in the metabolism of CYP2E1 substrates. The Cyp2e1 KO rats as a novel and available rodent animal model provide a powerful tool for the study of CYP2E1 in the chemical metabolism, toxicity, carcinogenicity, and its core factor in drug-drug interactions.